case report J Neurosurg pediatr 15:192-196, 2015 T he classic definition of an aneurysm as a focal outpouching of the arterial vessel wall neglects the different causes that underlie the formation of these lesions, and fails to provide treatment strategies tailored toward the underlying pathological mechanism. Thus, a classification of aneurysms based purely on size and location (such as that provided by the International Study of Unruptured Intracranial Aneurysms [ISUIA] One peculiar aneurysm subtype is the so-called partially thrombosed aneurysm (PTA), the clinical and imaging manifestations of which are different from those of a classic saccular aneurysm.
case report

History and Examination
A previously healthy 5-year-old boy presented with a sudden onset of left hemiparesis. Initial MRI sequences showed an acute perforating vessel infarction of the right basal ganglia within the territory of the lateral lenticulostriate arteries. A time-of-flight (TOF) MR angiography (MRA) study demonstrated a right-sided dumbbell-shaped middle cerebral artery (MCA) aneurysm just proximal to the MCA bifurcation, with preaneurysmal MCA narrowing. The vessel wall surrounding the aneurysm demonstrated a crescent-shaped T1 hyperintense rim indicating intramural hematoma. The patient underwent cerebral angiography on the same day, which revealed focal preaneurysmal narrowing and an irregularly shaped aneurysm proximal to the normal MCA bifurcation, with delayed filling and emptying of the more cranial portion of the aneurysm (Fig. 1) . Imaging findings, together with the clinical presentation of stroke, age group, and the location and shape of the aneurysm and the preaneurysmal arterial segment, led us to believe that the patient had an acute dissection of the proximal MCA. We speculated that this had been caused by intramural hematoma shearing, subsequent occlusion of the lateral lenticulostriate perforator, and the weakening of the wall, leading to aneurysmal dilation. 
Monitoring
Given the lack of subarachnoid hemorrhage and the perceived risk of endovascular or surgical treatment of this lesion, we opted to monitor the patient closely with serial MRIs that were performed on the 12th, 35th, and 60th day from clinical onset. Clinically, the patient improved significantly during this period; he had only a mild residual hand weakness on Day 60. Serial MRIs demonstrated stability in the size of the perfused part of the aneurysm as indicated by the T2 flow void and the TOF MRA. However, the wall of the aneurysm demonstrated a gradual increase in size and a change in the imaging characteristics, with crescent-shaped areas of T1 hypersignal indicating methemoglobin apposition in an onion skin-like fashion (Fig.  2) . Of interest, the new hemorrhages appeared distant from the perfused lumen of the aneurysm at the cranial wall of the lesion (Fig. 3 ). There was a mild interval increase in perianeurysmal edema, presumably related to mass effect. 
Operation and Postoperative Course
Given the progressive increase of the aneurysm, we then opted for surgical intervention with a superficial temporal artery (STA)-MCA bypass and trapping of the aneurysm. At 1-year clinical and imaging follow-up the patient was neurologically intact and did not have new areas of ischemia on imaging. The aneurysm had regressed completely. The bypass, however, was no longer patent and the patient's MCA territory was now irrigated via leptomeningeal collateral vessels of the anterior and posterior cerebral arteries. discussion Schubiger et al. had, as early as 1987, detected fresh blood clot around more remote thrombus in the periphery of giant PTAs, and proposed that the repeated occurrence of hemorrhage inside a mural thrombus was the cause of continued growth of giant PTAs.
14 Subsequently, other authors reported imaging and pathological evidence for repeated intramural hemorrhage within the wall of giant PTAs, distant from the perfused lumen. 1, 5, 12, 13, 16, 17, 19 Based on these reports, it was suggested that some PTAs may be caused by a chronic dissecting process. 7, 16, 19 According to this hypothesis, an intimal tear of an intradural artery leads to an intramural hematoma that neither dissects through the adventitia to cause an acute subarachnoid hemorrhage nor reopens into the parent vessel to be the cause of repeated embolic events. Instead, the intramural hematoma may clot or even organize. If the intimal tear persists, repeated intramural hemorrhages (of varying ages) may recur, leading to continuous expansion of the mural part of the PTA thus formed. Gradual organization of the clot may eventually stimulate ingrowth of vasa vasorum (especially in elderly patients with atherosclerosis and therefore a higher propensity to harbor intracranial vasa vasorum), or a chronic inflammatory process may be triggered as recently described in chronic dissecting aneurysms of the aorta. 3, 20 Dynamic imaging evidence for an acute dissecting aneurysm evolving into a PTA has, however, been lacking up to now.
The initial manifestation in the presented pediatric patient was a perforator infarction in the territory of the lateral lenticulostriate arteries. Although causes for pediatric stroke are manifold, arterial dissection is not uncommonly considered a potential cause of vasculopathy affecting the proximal MCA and its perforators. 2, 15 Initial imaging in our patient demonstrated focal narrowing of the MCA at the presumed level of the perforator origins. In addition, distal to the narrowing an irregular aneurysm was found, further underlining the dissecting nature of this disease. 10 Subsequent MRI studies revealed repeated episodes of intramural hematoma, gradually evolving into a lesion with imaging characteristics as previously described in PTAs, including T1 hyperintensity indicating methemoglobin and an onion skin-like layering of hematomas of varying ages. 1, 6, 17 Growth of the aneurysm was revealed to occur due to the repeated hemorrhages that were distant from the perfused lumen, with stable imaging characteristics of the focally dilated lumen.
Serial MRIs provided evidence that some PTAs can evolve from acute dissecting processes, indicating that these aneurysms are a disease of the wall rather than of the lumen. 9 Recognition of the nature of this disease has direct implications for treatment because endoluminal treatment methods such as coil insertion would not be effective; the extraluminal disease may still lead to continued growth of the aneurysm. 4 Giant PTAs represent a therapeutic challenge and, ideally, complete surgical removal or trapping of the aneurysm (which may necessitate bypass surgery) was deemed to be the treatment of choice. 8 Because some dissecting aneurysms initially may be asymptomatic, 8, 16 it may be hypothesized that some patients with chronic dissecting aneurysms may only present with symptoms caused by mass effect after their dissecting aneurysm has evolved into a PTA. Given this presumed pathomechanism, it may be more accurate to refer to these lesions as aneurysms with intramural hematoma instead of "partially thrombosed" aneurysms. It is important to keep in mind that this is only one of potentially many pathomechanisms of these lesions, and that in certain cases not only mural but also intraluminal thrombus may be present.
Nevertheless, this case report may lend support to the hypothesis that some aneurysms with an onion skin-like appearance on MRI sequences are related to a group of diseases that are primarily located in the wall rather than the lumen, which may impact the selection of therapeutic management and potentially patient outcomes.
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